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(54) Method for producing herb pasta 

(57) A method is provided lor In* production of herb 
paeta, especially thm-wafled herb pa eta, containing high 
levels ot herb *orid& ; i.e., about 2 to 15 weight percent 
herb solids. Hart) pasta can be prepared using herb sol- 
ids derived from oregano. basil, coriander, tarragon, on* 
ion, parsley, sage, garlic, and the like. Such herb pasta 
is produced by carefully drying the termed pasta shapes 
under high temperature and low relative humidity eoodh 



tions, whereby the herb pasta is obtained with a moisture 
content of about 11 to about 13 weight percent and herb 
solids content of about 2 to about 15 weight percent, 
wherein the pasta has. after processing and subsequent 
cooking, good color, texture, integrity, and herb flavor. 
The herb pasiaa produced by this method also have ex- 
cellent storage stability. 
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Description 

FIELD OF THE INVENTION 

s The present invention generally relates to methods tor the production of b©rb pastas and to the herb pastas so 

produced. More speciftcaJJy, this invention provides improved methods lor the production ot rierb-coniaining pastas, 
especially thin-walled pastas, which contain high levels of herb solids. The herb pastas of this invention retain good 
color texture, integrity, and flavor after cooking. 

70 BACKGROUND Of THE INVENTION 

Process os for the commercial manufacture of pasta are well known. These processes involve mixing flour and water 
to form H phsi* Typically the paste shaped fay forcing it through hdss in an extruder die at high pressure and elevated 
tempest" o «o fern extrudates of the desired cross-sectional shape. The extrudates may, if desired, be cut to desired 

is lengms The qxtrudates are usually dried to a moisture content of generally lees than about 1 4 weight percent. 

The aryina. process in a conventional pasta manufacturing process is lengthy. The extrudates as they leave the 
extruaci qcncviiiy have a moisture content of about 28 weight percent or higher. For sbetf-stable pasta, the moisture 
content ol mc p^sta mus; generally to reduced to below ©bout H weight percent To accomplish this, conventional long 
and short p*si* goods are generally dried to a moisture content of about 10 to 13 weight percent under normal drying 

20 condition using temperatures in the range of about 40°C to about 60* G with maximum drying times of about 10 hours 
for sho* t p**t* goods { r. e. . elbow macaroni, elbow spaghetti, shells, mafalda, and the like) and about 20 hours for long 
pasta goods ( t o spaghetti, f ettuccine. vermicelli, and the like). Under high temperature drying conditions in the range 
of aboui 6CC to about 80" C : short pasta goods are dried for a maximum of about S hours and long pasta goods are 
dried lor o maximum of about 10 hours. For ultra high temperature drying conditions in the range of about 80*C to about 

25 1 40* C short pasta goods aro dried for a maximum of about 2 hours and long pasta goods are dried for a maximum of 
5 hours In most cases, the oniy process parameters controlled are the temperature, tha relative humidity of the drying 
air and the drying time. In order to avoid checks, cracks, and like defects in the pasta, the conventional drying process 
is relaUver/ slow and time consuming, often requiring up to about 35 hours for long goods or 12 hours for short goods, 
tor the pasta to reach the desired moteture content of less than 1 4 weight percent. During much of the drying process, 

30 the pasta is subjected to elevated temperatures. 

US-A-51 24168 provides a vegetable pasta having up to about 10 weight percent vegetable or herb solids which 
reportatoly retained enhanced flavor, color, and texture and, when dried, had a shelf We longer "than flavored pasta 
products currently in the marker The basic pasta product contained between about 40 to 80 percent pasta flour, about 
1 to 10 percent egg (e.g. , whole egg, White from whole egg, or dehydrated egg white), about 0,2 to 5 percent starch 

35 complexing agent, olive oil in an amount sufficient to facilitate the extrusion of the pasta product and to bind the non-pasta 
flour ingredients to the pasta flour (/.©.. about 1 to 5 percent), and sufficient water for Wending. The pasta could contain 
up to about 10 percent of a "flavor component- selected from the group consisting of tomato, parsley, calamari. lemon, 
garlic curry, carrot, porcini, mushroom, black pepper, dill, cilantro, serrano, green pepper, red pepper, tarragon, and 
combinations thereof. The pasta oouW be used fresh or It could be dried under relatively low tamperature and relatively 

40 high humidity conditions. The maximum drying tomperature was between about S6*C and 70*C m order to protect the 
organoleptic properties of the formulations'. The reported relative humidity during drying was in the range of about 85 
to 92 percent. The drying process consisted of four distinct stages; (1) an initial pre-drying stage having a preferred 
temperature of about 30* C and a preferred relative humidity of about 85 percent; (2) a pre-drying stage having a preferred 
temperature of about 30°C and & preferred relative humidity oi about 65 percent; (3) a drying stage having several 

45 substagss over a 1 4 to 1 5 hour period; and (4) a post-drying stage where the pasta is equiittsrated witn ambient tem- 
perature and humidity conditions. The drying stage included three separate substage*: (1 ) a 'case hardening" substage 
wherein the pasta product is subjected to a draft of air to set the exterior shape; (2) a high humidity substage where the 
humidity is raked to about 92 percent and where the temperature is raised to about 70*C, then towered to about 55*C 
and held at that temperature for about 2 hours; and (3) a final substag* wherein the temperature is lowered to about 

» 30- C over about a twelve hour period during which time the humidity is also lowered "in proportion to the drop m tem- 
perature'. The drying process should bring the moitfure content of the pasta down from about SO percent to about 12 
percent in about 14 to 15 hours. .... „ ^ * A 

The inability to provide herb pastas with good texture, flavor, color and nutnbonal value as wait aa good storage 
stability has limited lb* use of such pastas. Fresh herb pastas generally exhibit vary limited sholf In/as because of their 

55 tendency to undergo chemical changes, including flavor and color degradation. 

h would be desirable, therefore, to provide a method by which dried herb pasta couid be prepared with higher levels 
of herb solids than is currently commercially available. It would also be desirable to provide dried harb pastas wnh high 
levels of herb solids, which have good color, texture, structural integrity, and herb flavors. It would also be durable to 
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provide dried herb pastas with high levels of herb solids, which retain their color, texture, integrity, and herb flavor upon 
cooling. It would also bo desirabto to provide dried barb pastes with high levels of herb colitis, which are more visually 
appealing, mora colorful, in both the dried and cooked state and which are more flavorful and nutritious than con- 
ventional herb pastas. It would also be desirable to provide dried herb pasta* with enhanced colour and color stability 
5 without the new*d to add color stabler s, enhancers, artificial coloring, or other stabilizing ingredients to the product It 
would also be desirable to provide dried herb pastas with improved storage stability. It would also be desirable to provide 
such jusl-descrfoed herb pastas without the need to add egg-corrtaintng ingredients and/or oil. It would also be desirable 
to provide essentta«y egg-iree and/or oil-free herb pastas having high levels of herb solids. The present invention pro- 
vides such processes and such dried herb pastas. 

10 

SUMMARY OF THE INVENTION 

This invention relates to a method by which dried herb pasta having high levels of herb solids can be prepared using 
conventional pasla making aquipment. The herb pastas produced by this invention have improved color, texture, stmc- 

15 turai integrity, and flavor characl eristics, in both the uncooked or dried state and the cooked state, as compared with 
dried harb pastas current!/ available. An especially preferred herb pasta product of this invention is an esaentiafly 
egg-free anoYor essentially oiWree herb pasta product having improved color, texture, structural ntegrrty, and flavor 
characteristics, In both the uncooked or dried state and the cooked state. 

Herb pastas are provided which contain between about 2 to 15 weight percent herb solids. When the herbs used 

so are individually quick frozen (IQF), the herb pasta pre! erably contains about z lo 5 weight percent herb solids, and more 
preferably about 2 to 3 weight percent herb solids. If additional herb solids are desired or needed for flavor, gently dried 
herbs can be added up to a maximum of about 15 weight percent herb solids. When the herbs are gently dried (e.a„ 
freeze dried, air dried, and the like), the herb pasta preferably contains about 4 to 15 weight perceni herb solids, and 
more preferably about 6 to 9 weight percent herb solids. Preferably, the herb pastas of this invention are essentially 

25 egg-free. Preferably, the herb pastas of This invention are essentially oil-free. More preferably, the herb pastas of this 
invention are both essentially egg4ree and essentially oiMreo 

The herb pasta* of this invention are prepared by first forming a homogenous aqueous paste of flour and herb solid* 
containing about 27 to about 33 weight percent water. The flour typically has an average minimum protein content of 
greater than about 1 2 weight percent and preferably in the range of about 1 2 to 1 3.5 weight percent. The homogenous 

30 paste is then extruded to form pasta-shaped extrudates. For purposes of this invention, the terms "pasta-shaped extru- 
dates" or "extrudates" are intended to include both thr^e-dirnensional shapes formed with conventional extrusion tech- 
niques and dies of appropriate shape as well as thin sheets formed using conventional roller-type pasta makers and 
strips or other shapes cut from such thin sheets. The extrudates are dried under high temperature and tow relative 
humidity conditions. By ca^fulty controlling both the temperature and humidity during drying, a herb pasta is obtained 

35 which has, both before and after cooking, good color, texture, integrity, and horb flavor. Both egg-containing and essen- 
tially agg-f ree herb pastas can be dried by the methods of this invention (r,a, relatively high temperatures and relatively 
low humidity conditions) with excellent results. 

The dried pastas of this invention have a moisture content of about 1 1 .0 to about 13.0 wight percent and a herb 
solids content of about 2 to 1 5 weight percent. For purposes of this invention, "dried pasta' or "dried herb pasta" is pasta 

40 having a moisture content of less than about 1 3 weight percent and preferably lees than about 1 2 weight percent Herbs 
suitable for incorporation into herb pastas prepared using the process of this invention include, but are not limited to, 
orsgano, basil, consider, tarragon, onion, parsley, sage, and garlic. Other herbs may. if desired, also be employed. If 
desired, mixtures of herb solids derived from different herbs can be used. It is also contemplated lhat ihe herbs used 
may impart color without flavor and vice versa. The herb pastas prepared by the process ot this invention offer excellent 

45 storage stability with minimal toss of color, texture, and flavor and excellent retention of color, texture, and flavor upon 
processing and subsequent cooking. 

One object of the present invention is to provide a method of preparing herb pasta containing about 2 to 15 weight 
percent herb solids, said method comprising 

so (1 ) Wending flour, herb solid*, and water to form a homogenous paste with a water content of about 28 to about 33 

weight percent, wherein the flour has a minimum average protein content between about 12 to about i3.5 weight 
percent; 

(2) extruding the homogenous paste to form pasta-shaped extrudates. and 

(3) drying the pasta-shaped extrudates under high temperature and low relative humidity conditions, whereby a 
55 herb pasta is obtained with a moisture content of about 1 1 to about 1 3 weight percent and herb solids content of 

about 2 to 15 weight percent, wherein the herb pasta has, after processing and subsequent cooking, good color, 
texture, integrity and herb flavor. 
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Another object of the present invention is to provide an essentially ego-free herb pasta contain Big about 2 to 15 
weight percent herb solids. &ald pasta being prepared by a process comprising 

(1 ) blencting Hour, herb solids, and water to form a homogenous paste with a water content of about 28 to about 33 
& weight percent, wherein Ihe flour has an average protein content between about 1 2 to about 13.5 weight percent, 

wherein the herb solids are derived from a herb selected from oregano, baaii, cxxiander, tarragon, onion, parsley, 
sage, and garlic, and wherein the homogenous paste 1$ &$$enua% egg-free; 

(2) extruding the riomogenous paste to form pasta-shaped extrudates; and 

(3) drying the pasta-shaped extmdaies under high temperature and low relative bumkJtty conditions whereby an 
T£ essentially egg-free herb pasta is obtained with a moisture content of about 1 1 to about 1 3 weight percent and herb 

solids content of about 2 to 15 weight percent, wherein the essentially egg-free herb pasta has, after processing 
and subsequent cooking, good color, texture, integrity, and herb flavor. 

Still another object of this invention is to provide a method of preparhg a thin-wailed herb pasta containing about 
'5 2 to 1 5 weight percent herb sofcis, said method comprising 

(1 ) blending flour, herb solids and water to form a homogenous paste with a water content of about 28 to about 33 
weight percent, wherein the flour is a Wend of about 0 to about tOO weight percent durum flour, about 0 to about 
1 0o weight percent semolina flour, and about 0 to about 1 00 wetgrrt percent nam reo spring Hour and has a minimum 

zo average proton content between about 12 to about 1 3.5 weight percent and wherein ihe herb solids are derived 

from a herb selected from oregano, basil, coriander, tarragon, onion , parsley, sage, and garlic; 

(2) extruding the homgenous paste to form thin-walled, pasta-shaped extrudates; and 

(3) drying the thin-walled, pasta-shaped extrudates under high temperature and low relative humidity conditions, 
wherein 

(a) the thin-watted, pasta-shaped extrudates are first dried at a temperature of about 65 B C to about B5°C and 
a relative humidity of about 25 to about 60 percent for a time sufficient to form a first partially-dried, thin-wailed 
herb pasta with a moisture content of less than about 27 weight percent, 

(b) the first anrficialry<*ried> thin-walled herb pasta is then dried at a temperature of about 75°C to about 1 1 5°C 
so and a relative humidity of about 26 to about 60 percent for a time (sufficient to torni a second partially-dried, 

thin-walled herb pasta with a moisture content of less than about 1 9.0 weight percent, and 

(c) the second partially -dried, thin-wailed herb pasta is dried at a temperature of about 70* C to about 98* C and 
a relative humidity of about 35 to about 60 percent for a time sufficient to form a thin-walled herb pasta with a 
rnoistuf $ content of about 1 1 to about 1 3 Weight percent and harb solids content of about 2 to about 1 5 weight 

35 percent, wherein the thin-wailed herb pasta has, after cooking, good color, texture, integrity, and herb flavor. 

These and other objects and advantages of the present invention will become apparent through the following de- 
scription of the preferred embodiments of the invention. 

40 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention relates to a method d producing herb pastas with high levels of herb solids and to such herb 
pastas. Generally, the amount of herb solids is in the range of about 2 to about 15 weight percent of the dried pasta 
containing between about 11 to about 13 weight percent water. For IQF herbs, preferably the herb solids are between 

45 about 2 to about 5 weight percent of the dried pasta, and more preferably about 2 to 3 weight percent of the dried pasta. 
For gently-dried herbs, preferably the herb solids are between about 4 to about 1 5 weight percent of the dried pasta, 
and more preferably about 6 to about 9 weight percent of the dried pasta. Typical herbs suitable for incorporation into 
the pasta of this invention include oregano, basil, coriander, tarragon, onion, parsley, sage, and garlic; but, as indicated, 
other herbs may be utilized if desired. 

so in the first step ot the present process, flour, herb scads, and water are blended together to form a homogenous 

mixture or paste with a moisture content of about 28 to about 33 weight percent When using IQF herbs, the herbs a«> 
preferably rapidly thawed juat prior to the blending step to form an aqueous alurry. Preferably the moisture content of 
the paste is about 29 to about 32 weight percent. Conventional pasta mixers can be ueed for this blending step. The 
paste should be homogenous in order to produce a consistent and uniform pasta product, U is generally preferred that 

£5 the homogenous mixture or paste is essentially egg-free For purposes of this invention, "essenliany egg-free* means 
that the herb pasta contains less than about 0.1 weight percenl egg products (e g„ whole agg, egg white from whole 
egg, or dehydrated egg white) or. more preferably, no egg products, it is also generally preferred that the homogenous 
mixture or paste is assentfelfy oil-free. For purposes of this invention, 'essentially oil-free" means that the herb pasta 
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contains lees than about 0.1 weight percent added oH (e.g r> olive oil) or, more preferably, no added oil. More preferably, 
the homogenous mbeture or paste is both essentially egg-free and essentially oil-free. 

Hi# quality, wheat-based flours with mixograph values above 6 and a 1 ailing number targeted al about 400 (at least 
350 minimum) are preferred in the practice of this invention. Mixograph values are a measure of gluten strength. Values 

$ of about 1 to 3 correspond to weak gkiten and about 5 to a correspond to strong gluten. The falling number correlates 
with alpha amylase activity and & a good indicator of sprout damage. High alpha amylase activity in pasta products 
increases cooking losses. Higher amounts of reducing sugars in the raw flours and in the final product will result in softer 
texturat characteristics in the cooked product The flour should be of the glutinous type and have a minimum average 
protein content of about 1 2 to about 13.5 weight percent and preferably a minimum average protein content of about 

10 1 3 to about 1 3.5 weight percent Preferred wheat-based flours comprise 1 00 percent durum floury 1 00 percent semolina 
flours, blends of about 50 to about 100 parts by weight durum flour and 0 to about 50 parts by weight hard red spring 
flour T and blends of about 50 to about 100 parte by weight semolina flour and 0 to about 50 parts by weight hard red 
spring flour. Limited amounts of proteinaceous materials such as egg albumin or soy isolates can be incorporated into 
the blend to modify textural properties if desired. Especially preferred wheat-based flours include 100 percent durum 

is flours, 100 percent semolina flours, blende of about 50 to 100 weight percent durum flour and 0 to about 50 weight 
percent hard red spring flour, and blends of about 50 to 100 weight percent semolina flour and 0 to about 50 weight 
percent hard red spring flour, wherein the flour or flour wend has a minimum average protein content between about 1 3 
to about 13 5 weight percent. Generally flours having a granulation size such that about 9S percent minimum pass 
through a U.S. standard No. 70 sieve (38%<2i 2um) are acceptable. 

so Sufficient herb solids and water are added to, and blended with, the flour using conventional pasta-making equipment 

or mixers to produce a paste of the desired water and hem solids content The water content of the paste should be 
adjusted to allow for the formation of suitable extrudates which will retain the desired shape until that shape is set or 
hardened in the initial portion of the drying process. Generally, water levels in the range of about 2B to about 33 weight 
percenters acceptable. The herb solids may be individually quick frozen (IGF) or gently-dried herbs. When using IQF 

25 herbs, a portion of the required water to form the homogenous paste will be derived from the water contained in the IGF 
herbs, when using IQF herbs, if additional-herb solids are desired or needed tor flavor, gerrtiy-dried herbs can also be 
added up to a maximum ol about 15 weight percent hem solids For herb pastas the amount of herb solids should be 
adjusted so that the final dried pasta has a herb sotkte content in the range of about 2 to about 15 weight percent based 
on tha combined weight of the flour and hem solids 

30 The herb solids can bo prepared from the appropriate herbs using conventional techniques. For escampte, herb 

solids may be prepared by indivrdvafry quick frozen (IQF) techniques or by conventional gently-drying techniques. Ex- 
amples of such gently-drying techniques include freeze drying, spray drying slurries of the herb materials (especially in 
lati cooling towers), air drying, and the like. Powdora containing flow conditioners or gfidanls may facilitate transport 
(leading) operations during the pasta making operations. Glldants such as precipitated silicas may have a slightly del- 

35 rimental effect on textural properties due to their interaction with the protein fraction of the flour Incorporation of encap- 
sulating materials with controlled water solubility such as proteins, native or modified starches or hydrocolloids, during 
the spray drying operation, will help in retaining color, flavor and nutrients during drying of the herb slurries, during the 
pasta making operations and during cooking. Suitable herbs include oregano. basfl, coriander, tarragon, onion, parsley, 
sage, and garlic. Generally herb solids having an average particle size in the range ol about 5 percent maximum on 

40 u.S standard No. 60 screen (5% rraximum>250um) to about a minimum of about 95 through a U.S. standard No. 14 
screen (a minimum of about 95%<:l.40mm) are acceptable. As noted, tna herb solkte may be added in tha form of a 
gently nii&d powder or a slurry from an IQF material. When using IQF herbs, the herbs are preferably thawed rapidly 
just prior to the pasta^naking procedure by adding adequate water with strong mixing to form a slurry with the appropriate 
solids content. The resulting thawed herbs are then added in the form of an aqueous slurry. Generally, herb pastas 

45 prepared using I OF herbs have improved color and flavor retention as compared to herb pastas prepared using gen- 
tly-dried herbs. When using IQF herbs, the herd saw content of the dried pasta is generally in the range of about 2 to 
5 weight percent, and preferably about 2 to 3 weight percent. When using gently-dried herbs, the herb solid content of 
the dried pasta is generally in the range of about 4 to 15 weight percent, and preferably about 6 to 9 weigh! percent. 
Mixtures of IQF and gently-dried herbs may also be used if desired to achieve good flavour and/or color intensity. When 

so using IQF herbs or other slurried forms, slurries coniaining more than about 8 weight percent solids may prevent proper 
flour hydration. In such cases, remawing herb solids, if desired, should be introduced in thef orm of a gently-dried powder. 

Omar additives or ingredients may also, rf desired, be added to the paste. Such additives include pH modifiers such 
as food-grade hydrochloric acid, sodium, hydroxide, and the «ke;.salt or other epicee; dieodjum phosphate: glyceryl 
monoetoarate; egg white powder; wheat gJuten; whey solids; soy protain isolates; and encapsulated vitamins. Such 

ss additives can be used to enhance the flavor or nutritional value of the pasta or to provide improved physical properties 
for the paste such as reduced viscosity or improved lubrication to assist in the extrusion process. Generally, additives, 
such as extrusion aids. pH modifiers, and encapsulated vitamins, will b* present at relatively low levels, i.e., Isss than 
about 2 weight percent and preferably less than about 1 .5 weight percent, based on the total weight of the dried pasta. 
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Protein-containing materials such as soy protein isolates and egg whiles may be added up to a leva! of about 1 0 percent. 

For chiorophyll-contalnfeng herbe (£.£-, basil, oregano : coriander, and the tike), ft may be desirable to adjust the pH 
of the homogenous paste to a value of about 5 to about 9 and preferably about 6 to about 8 prior to extrusion. Paste 
containing herb soiicte outside these pH ranges may also be used; in other words, although it may be preferable to adjust 

s the pH with specific herbs, it is not necessary. 

One* the homogenous paste is termed, the paste is extruded or otherwise shaped using conventional paste making 
techniques, for example, the homogenous paste can be formed through the holes of an extruder die or can be pressed 
between rollers to obtain the desired ehape. Extrudatee formed ustng an extruder die can be cut to ihe desired length. 
Extrudates formed using rotters will be in the form of thin sheets which can than be cut into thin etrtps and to length 

10 before further processing. All conventional pasta shapes can be used in the practice of this invention including, for 
example, spaghetti, vermicelli, f ettucini, linguine, ziti, etbow spaghetti, orqu> shell, elbow macaroni rigatoni, macaroni, 
twist rings, rnafalda, alphabets* lasagna. spirals, rnanlcotti, angel hair, noodles, kid's shapes such as teddy bears and 
the like. Thin -wad exirudates or pasta shapes are. however, especially preferred since they generally require shorter 
drying times. For purposes of this invention, thin-wair means a wall thickness of less than about 0.035 inches (less 

'S than about 0.89 mm), preferably in the range of about 0.0t4 inches (about 0.36 mm) to about 0.031 inches (about 0.79 
mm). 

Once formed, the pasta-shaped extrudates of this invention are dried under controlled conditions using high tem- 
perature and low relative humidity to produce a dried pasta with a moceture content of about n to about 13 weight 
percent and preferably about 12 to about 12 5 weight percent and which has good color, texture, and integrity For 

20 purposes of this invention t "low relative humidity" is intended to mean a relative humidity in the range of about 25 to 
about 65 percent during the peak drying period, preferably in the range of about 25 to about 60 percent, and more 
preferably in the range of about 25 to 50 percent For purposes of this invention, the "peak drying period" is that portion 
of the drying profile wherein the majority of the drying takes place; normally the peak drying period includes the initial 
and middle portion of the drying profile (j. <?. . at elevated temperatures) but generally doe© not Include the final cod down 

& portion at the end of the drying profile. It is important that the extrudates to be dried have an initial moisture content of 
at least 2B wight percent and preferably about 29 to about 33 weight percent. If the initial moisture content is too low, 
/,e„ less than 28 weight percent, or if the relative humidity is too low, L&. less than about 25 percent, ft may b© difficult 
to avoid significant structural damage to the final product during drying By controiiing the drying conditions, a good 
quality pasta can be produced without significant deterioration or destruction of the color, flavor and nutrients associated 

30 with the herb used to prepare the pasta. The drying profiles used in this invention are designed to allow for controlled 
and rapid removal of the water from the pasta with minimal structural stresses lo prevent or minimize cracking, checking, 
splitting, and blistering of the pasta shapes. The present drying process generally limits the duration of the exposure of 
the herb pasta to elevated temperatures whBe still providing a relatively crack-, check-, split-, bfister- and structural 
stress-free pasta product It is generally preferredthatthe total time the herb pasta be exposed to temperatures in excess 

& of about 75* C during the drying process is less than about 4.5 hours and more preferably less than about 3.5 hours. A$ 
noted above, thirvwaJled pasta is ©specially preierred for the practice of this Invention since such pasta can generally 
be dried significantly faster man thick-walled pasta. Generally the drying processes described herein can be used for 
drying both egg-containing and essentially egg-free pasta products as described herein. These drying processes are 
eepecia&y adapted and suitable for preparing essentially egg-free, dried pasta products. 

40 One preferred oVying profile involves (a) drying the pasta-shaped extrudates at a temperature of about 65 a C to 

about 85*C and a relative humidity of about 26 to about 60 percent for a time sufficient to form a partialry-dried herb 
pasta with a moisture content of less than about 27 weight percent and (b) drying the partlafty-dried herb pasta at a 
temperature of about 75*C to about 1 1 5*C and a relative humidity of about 26 to about 60 percent for a time sufficient 
to dry the herb pasta Another preferred drying profile invorvss (a) drying the pasta-shaped oxtry dates at a temperature 

45 of about 65? G to about 85° C and a relative humidity of about 25 to about ©0 percent of a time sufficient to form a first 
pamally-dfled hero pasta with a moisture content of less than about 27 weight percent, (b) drying the first partially-dried 
herb pasta at a temperature of about 75*C to about 1 1 5"C and a relative humidity of about 26 to about 60 percent for 
a time sufficient to form a 3«cond partialry-dried herb pasta with a moisture content of less Iran about 19.0 weight 
percent, and (c) drying the second partially-dried herb pasta at a temperature of about 70* to about 96* C and a relative 
humirJty of about 35 to about ©Q percent for a time sufficient to dry the herb pasta Drying profiles having more than 
three discrete steps can also be used and may, in some cases, bo preferred A cooling section with temperatures of 
about 25* C lo 30* C can be used to temper the product. 

Preferably the drying regime involves first drying at a temperature of about 60° C to about 70*C for a relatively shon 
time, i.e„ about 5 to about 30 minutes, to set the shape of the extrudates, followed by drying at a higher temperature 

55 ol about 70*C to about 80*C for about 1 5 to about 60 minutes, lollowed by drying at a lower temperature of about 65°C 
to about 75*0 for about 60 to about 21 5 minutee, and finaHy drying at about ambient temperature for about 30 to about 
1 20 minutes, white maintaining the relative humidity throughout the drying process in the range of about 25 to about 60 
percent and preferably in the range of about 25 to about 50 percent. For example, the drying profHee included in the 
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following Tables I. It, and 11* have boen found to be satisfactory for a thin-walled pasta containing about 6 weight percent 
herb solids. A preferred drying profile is shown in Table 111. 



TABLE I: 



15 



Typical Drytno, Profile 


Segment 


Time (min,) 


Temperature (*C) 


Relative Humidity {%) 




15 


60-35 


25-30 


2 


30 


11CM20 


25-30 


3 


45 


95-100 


30-40 


4 


€0 




25-35 


5 


SO 




25-30 | 


TABLE 11: 


Typical Drying Pngfite j 


Segment 


Tims (min,) 


Temperature (*C) 


Relative Humidity (%) | 


1 


10 


60-70 


50-70 ~j 


2 


33 


70-60 


40-60 | 


3 


215 


65-75 


40-60 J 


4 


35 


30-40 


70-80 


5 


45 


25-30 


45-50 1 




TABLE 111: 


J A Preferred Oiying Profile j 


| Segment 


Time (min,) 


Ternperalure f C) 


Rotative Humidity (%) I 




1 


25 


50 


l 2 


9 


74 


60 


| 3 


35 


68 


60 


I 4 


215 


74 


51 


| 5 


35 


36 


80 


| 6 


45 


25 


50 [ 



Ot course, the drying profiles included in Tables Mil are intended only as examptec or suitable drying profiles. Many 
other time, temperature, and relative humidity cornbinations can be usad so long as the hefc pasia is exposed to high 
temperatures Of about 70* C to about 1 1 5*C with a residence lime depending on air temperature during the early portion 
of the drying cycle, the relative humidity remains about 40 to about 60 percent during the dryhg cycle, the final moisture 
content ot the dried pasta is in the range of about 11 to about 1 3 weight percent, and the resulting dried pasta has good 
cotor. texture, integrity, and flavor. Moreover, as those skilled in the art will realize, preferred drying profiles within these 
ranges can vary with other operational parameters including, for example, scale of the manutactuong taaliry and actual 
equipment used. Instead of having discrete temperature steps, /.a, step functions, as suggested in the Tables above, 
the temperature and relative humidity can also be varied in a more "continuous" manner For example, a continuous 
profile similar to the step profile in Table I might consist of slowly end continuously raising the temperature from about 
80"C to about 120'C over about 15 minutes, holding at about 120*C for about 30 minutes, siowty and continuously 
lowering the temperature to about 90° C over about 60 minutes, and then siowty and continuously towering the temper- 
ature to ambient temperature (about 25° over about 90 minutes . 

As noted above> the process ol this invention can be implemented using conventional pasta making equipment, 
including conventional pasta drying ovens. The drying wens must, of course be capable of controlling the temperature 
and relative humidity to which the pasta shapes are exposed as a function of time. Generally, forced air drying ovens 
with discrete or separate drying zones and separate temperature and humidity controls for each drying zone ar© pre- 
ferred- Separate drying zones allow the temperature and relatwe humidity to be easily varied and controlled es the pasta 
passes through the drying oven, Continuous, multi-conveyor belt type dryors where the peata shapes drop from one 
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to flnottioc Cxj & ^specialty auttod for the practice of thia- Ir-rvention; the lomoAraturo and rotative humidity r> tx» 
corwrtiiied cuoh trial t>i«* paste* on oach t->t»ft can bo sxposodto tho d«** rrort temperature and humir+ity conditions- Sopar<aio 
drying ovens oonnectad in ssriee, **<here «Och oven has Its own separate temparaiuro and rolativo humteUry <iontrofl»r, 
are generally preferred. Praferably tho c*ry iris oven or ovonc are forced ait typoe which allows for bo tier control of the 
humlofty near trie surface of me pacta r.hiapaB Especially In tJ-»e 0£*rty et£tg»e of U 10 drylno prooeas. walcr vapor rernoved 
from th & fia^Id can r£ii3-e trio rAlATK/A humidrty r-i&»ar Uio pasta surface lo levsta higher than dosirocJ. thereby slowing down 
the dry in a process rand r&s.ult*nrj in 5* loos desirebto product. By removing thro potential "lay or" of high humidity near the 
p.^ow ^urf«ce, the humidity coo toe £»ntro«ed with the ranpM dee i rod in ii.t> proeont pnxaee. High capacity lines (in the 
rango of 6000 Ibsmr [27"S1 .© ko/hrj or abova) may result In problems in oooirolling ihw p»rcontaga Of rebtiva hui-nictity 
in tho predryor. Ac^uraile t«mp«faturo and percent relative hum id fry must be controlfod tn The pro dry nr to assure good 
o,uaJity In terms of ccrfor, flavor, nirtrlonts. and 3T.n.*otur«i integrity. 

Th« r->«*rt> pactas of this invention riavo good co*or, texture, integrity. ^>nd flavor both before and after cooking. Tho 
pastas of this inventkwi also hav» oxcoltom atoiagti stability. Slorage Atnl^lriy can be increased erven further H in addition 
10 protection from light, tha pasta ie protected from oxygen by. for example, packaging in an Inert aima^phorG »uch 
nitrogen, or from niah rolaUva humldttiee. Protective packaging to minimize light and oxygon contact wilt fa© preferred if 
storage Is expect ed to be at high rolativo humidiltea and high temparature©. 

The loJiowing esxanplss are provided to illustrate the invuntion and not u=> limit the invention. 

Example t 

Under mntroli«0; manufaoturinQ oondrttor^, initial mol&ture conient a«i well a& humidity ana temperarure in the pre- 
dryoro oan affect the cotorof chtorophyU-containing herb pastas prepared using durum flours, semolina OouTb. hard rod 
eprjog ffwro. and blends thereof. Accurate control <>* the temperature and humidity condttione in the predryer nppaaro 
to be influential fedora on product quattty, part ioulerty ootor. Coiriditione in the final dryer hod ruduced influence on color 
retention, due to Uiw lower moinlur^ oontoni of the product. Shed humidrry control la not normally effected In the shaker, 
initial moisture oontent of the pj=»rtTA can bo more important during this oporalkw. Pinal moiature content of the material 
coming out of the ahalcor has a significant eft Oct on color retention in the final pmduet, since- it dotarmine* the roantlvlty 
of tl ■« material entering the predryer. Ptanrt tnsue conducted under a variety of ptoo"«« oondhlOfw for the drying cyolo 
r.iLJtriO' 43 ^ . particularly for the case of ehk>rophytl-oont;jinin£j productQ. that the combination temp«ratur«/r»bfitiv* Kuroldtty 
ia important for color ratontlcxi durlnQ drying. Chlorophyll dBflractatlort end conversion to brown pigments {phoc^hytlnn) 
occyrs al hioh moisture contents and high lomporaturea. Thus, drying profiles that would atlow Iho rapid dehydration of 
the pesta without creatine clanrTIoom ©iructuroi atresa ere expected, beaed on this Invention, to re*uft in a flood quality 
product without the addition of addltlvo« to prevent »uch product doloete. 

Expertmonts conducted on herb pa*ta of drffororrt shapes (>.&., elbows, elbow t*p"»riotti r fettuccine. "tafalda. KfcT^ 
^hapoc such as Christ moo shapes, etc ) ana thickneseoo (conventional and thin wall), flarwrally indicated that better 
co (o f retention we* obtained wtth thin-w«Hed pastas independent of the actuaJ shape. ConventionaJ thickness pasia. 
however gsv« accsptabto raeults. Color and ftavor retention upon cooking was also Improved when using thm-w^iiod 
products' probably because of the dacsA«ad time r^uired for cooking. Gonoralty. better cooked proportion <e o . color 
and navor) were obtained when tho pastas were microwaved. as opposed to oonvontional cooking. 

This, example Illustrate* the preparation of several baeJi tetlucc.nea wherein ihe pM. soJids content, and forrn of 
added basil were varied The basil added Included I OF basil, f roeze-ortod oasik and mixtures or and freeze-dried 

oaall The appropriate h««ii~contain>ng hurries were prepared in a Broddo mixture and then addedto the pe^t* morture 
(pr«par«d with durum flour) atthe preconditions point of tho pasta manufadurinff lino. Th« amounta crf^ «^-r end ba»,l 
(ISpTand/or f ree^ee-^ried) u*ed to prepare tho slurries wore adjusts to provide tho ^.rod ^^^^^""^l^ J 
reeid^al moieture cann.nl of the formed pa*ta ot about 30 to 32 wotght percent Tho formed pajrta was then dr,ed to a 
f l'ti rrS^re content cK about 111.13 weight percent using the retatrve.y nieh .^rr.p^^ta^ « ; ^^^^^ 
dryina profile of Table IV The total drying time vs^^ about 6 7 houre. The p^k dry,r, a panod T rlJT^Thl t"™ 
w£h .? total duration of about 4 3 ho^l we^ at ^ temp*r«tum of up to about 74-c «nd ^ ro totivo hum idiiyoidbcu t so 
rXo-Oont. During «eumont« t -s. ,h e temperature r^io^d >o tho peak Tomporatur* lev-e. & whN«m a^.ng tho 

hurnidttyat abour scfpercent. Scgmoms 8-12 fioxa. time of A- hour.) oor^entUairy ^re^ent a p ^""^1™^ itSSv 
P^turo ^ in Tho r^ of about 68-C to 74" O ^nd Tho r.^tlv. -un.^lty w«« ^o,,^ to ^--^ ^ per^d ilke.y 
Socounxr. for mo«T ot the drying. F^.ly, during segmant. 1 3-20. the pa«t« wa» »ltowed to cool lo «rr,t»*n» tovele. 
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The following aamples were pr epeared using durum flour: ( t ) pasta oomalning 2 weight percent t>eeil wtrfwiK uolna 
IOF bra 3 11; (2) pasta containing A weight poroont bas.il solida using a mixture of I OR baeil {2. weight percant) and 
Ireeze-drled fFD> basil <2 welerht percent); and (3> pasta containing 15 weight perowit t>**»H uelng Tro*zo-dried basil. 
Samples of the 4 weight percent baall-containing paeta -were praparad having ar> e»okJio ph of 3.C ct neutral pH OT 
and an Alkaline pH of 9 ? Excellent green colour wao oboorvod In «ACh of the aamp leo in both the dried and cooked 
mmuloB) form. Colorimeter data is preconted in Tabloe V (unoooked dried pa*ts) and VI (oooked pauiw). 

TABLE V; 



Color for Unooolwd bfiad/^sta 



1 Ba^ii Soliue 


Color | 




t_ 




- 




29.33 


-a. go 


17.71 I 


2% IQF/2% FD at pH 9.2 




-1.49 


9.39 1 


2% IQF/STfih FD at pM S.7 


srr .si 


-z.^ts 


14.10 | 


2% IQF/2% FD at pH 3.6 


26.12 


-0.83 


12.3D 1 


15"X FD 


26.02 


-2. OS 


7.Z1 1 



TABLE VI: 



Color tor Cooked Pasta 



Basil Solids 


Color 


t_ 


a 


b 


IQF 
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a herb pasta rs obtained with a moisture content of about 1 1 to about 1 3 weight percent and herb solids content 
of about 2 to 15 weight percent, wherein the herb pasta has, aftar processing and subsequent cooking qood 
color, texture, integrity, and herb flavor. 

s 2. A method as defined in ciaim 1 , wherein the drying step comprises 

(a) drying tbe pasta- shaped extrudates at a temperature of about 65* C \o aooui B5 B C and a restive humidity 
of about 25 percent to about 60 percent tor a time sufficient to form a partially <lri*d herb pasta with a rnoisture 
content ot less than about 27 weight percent, and 

10 ( b ) drying the partially-dried herb pasta at a temperature of about 75*C to about 1 1 5°C and a relative humidity 

of about 26 percent to about 60 percent Tor a time sufficient to dry the herb pasta. 

3. A method as defined in claim 1 , wherein the drying step comprises 

1$ (a) drying the pasta-shaped extrudates at a temperature ot about 6S°C to about 95*C and a rektiv* humidity 

of about 25 to about 60 percent lor a lime sufficient to form a first partially-dried herb pasta with a moisture 
content of less than about 27 weight percent, 

(b) drying the first partially-dried herb pasta at a temperature of about 75*C to about 115*C and a relative 
humidity of about 26 percent to about 60 percent for a time sufficient to form a second partially-dried herb pasta 

20 with a moisture content of fees than about 1 9.0 weight percent, and 

(c) drying the second partiatty-dried herb pasta at a temperature of about 70° C to about 98*C and a relative 
humidity of about 35 percent to about 60 percent for a time sufficient to form tha herb pasta. 

4. A method as downed in any one of claims 1 to 3, wherein the pasta contains herb ©olrds derived from a herb selected 
2& from oregsno, basil, coriander, tarragon, onion, parsley, sage, and garlic. 

5. A method as defined in claim 4, wherein the pasta is a thin-waUed pasta. 

6. A rnethod as defined in ciaim 4 or claim 5, wherein the herb is an individually quick frozen herb present at about 2 
■sp to 5 weight percent 

7. A method as defined in claim 4 or ctairn 5, wherein the herb is a gently-dried herb present at about 4 to 15 weiont 
percent 

35 8* A method as defined in any one of claims i to 7, wherein the flour comprises a blend of 0 to about 100 percent by 
weight durum flour, 0 to about 1 00 percent semolina ftour, and 0 to about 100 percent by weight hard it*0 spring Dour. 

9. A method ae defined in claim 8, wherein the flour comprises a Wend of about SO to about 100 percent by weight 
durum Hour and 0 to about 50 percent by weight hard red spring flour or a blend of 0 to about 1 00 percent by weight 

40 semolina flour and 0 to about 100 percent by weight hard red spring Ftour. 

10. A method as defined in any one of claims 1 to 9, wherein the pasta contains herb solids which are derived from a 
herb selected from basil, oregano, and coriander and wherein the pH of the homogenous paste is adjusted from 
about 5 to about 9. 

46 

11. A method as defined in claim 1 0, wherein the pH of the homogenous paste is adjusted from about & to about 8. 

12. A method as defined in anyone of claims 1 to 11 , wherein the herb ootids used to form the homogenous paste are 
in an encapsulated form. 
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1 3. An essentially egg-free herb pasta prepared by a method as defined in any one ot claims 1 to 1 2. 

14. An es&entiaffy egg-free hero pasta as defined in claim 13, wherein the pasta is essentially oil-free. 



11 



12 

PAGE 361133 * RCVD AT 612512004 4:41 :25 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:7033834804 * DURATION (mm-ss):43-06 



